Myeloid cell differentiation in normal bone marrow and acute myeloid leukemia assessed by multi-dimensional flow cytometry.
A detailed analysis of normal myeloid differentiation was performed using mutlidimensional flow cytometry. Based on two light scattering and three color immunofluorescence signals, the normal maturation pathways of both the monocyte and neutrophil lineages could be elucidated. Gradual changes of light scattering properties and cell surface antigen expression defined the pathways of each of the lineages. The consistency of the location of these lineage specific pathways found in normal individuals provided the basis for the discrimination between normal and leukemic cells in acute myeloid leukemia (ANLL). The position of leukemic cells in patients with ANLL in a five-dimensional space was compared with the position of the maturation tracks in normal individuals. The expression of normal antigens on leukemic cells provided the tools to: (1) distinguish normal from clonal populations of leukemic cells in all 15 patients; (2) detect a lineage predominance, either monocytic or neutrophilic, in all 15 patients; (3) detect maturation heterogeneity in all 15 patients. Although maturation pathways of the monocytic and the neutrophilic lineages were analogous to the normal patterns they were distinct in several ways. The expression of normal antigens on leukemic cells may provide the tools to: (1) obtain a new frame-work for classification of leukemia based on the ability to quantify the aberrant antigen expression and to define a 'distance from normal' based on the characteristics studied (the maturation heterogeneity of the leukemic cells also can be correlated with the clinical outcome of the patients); (2) detect minimal residual disease using the difference in locations of the leukemic cells in the multidimensional space from the normal maturation pathways (3) monitor relapse and changes in phenotypes which may accompany chemotherapy, suggesting the appearance of variant or new clones.